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A community garden provides livelihoods and asset
support to people who are food insecure in Chad
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What we know: An incidence correction factor (K) of 1.6 is generally used to estimate the
burden of wasting; some countries report that this leads to underestimates.
What this article adds: A revised mathematical model was developed to address a
perceived risk of underestimation of the burden of wasting in the six Sahelian
countries. Drawing on previous work, a mathematical model was devised to improve
estimates and account for food insecurity, seasonal variation and the impact of
COVID-19. It drew upon existing national and regional admissions data from
community-based management of acute malnutrition programmes (2014-2019),
prevalence data from nutrition surveys, population data from national censuses and
food and nutrition insecurity data from the Cadre Harmonisé. Programme coverage
was assumed to be 100% to estimate the total burden for the period covering April to
December 2020. Estimations for 2020 found a burden of 5.35 million wasted children,
higher than the 4.54 million originally projected. The mathematical model allowed for
the estimation of region-specific incidence correction factors per quarter accounting
for food insecurity, seasonal variations and COVID-19.

Introduction
Wasting is a global public health problem
that results in increased child morbidity and
mortality. It was estimated in 2019 that the
global prevalence of wasting in children under
five years of age was 47 million, with a prevalence of 7.9 million wasted children in West
and Central Africa (UNICEF, WHO & World
Bank, 2020). Prevalence is estimated through
cross-sectional surveys. However, as prevalence
data is based on a snapshot in time, some
cases will be missed and the number of children affected by wasting underestimated. Incidence estimates, captured through longitudinal cohort studies, capture new cases
over time and are therefore a more accurate
estimate of the burden (Insanaka et al, 2016).
When longitudinal studies are unavailable,
burden can be estimated using the contextspecific relationship between prevalence and
incidence (Bulti et al, 2017). The average duration of disease reflects when a prevalent
case has recovered or dies or has moved out
of the population of interest. When the incidence is stable for the duration of the disease,

prevalence is estimated as a product of incidence and the average duration of disease.
Hence, through simple substitutions, the burden simplifies to the population size, prevalence and incidence correction factor (K).
Box 1 provides details on the current formula
used to estimate the burden of wasting in
this way (Bulti et al, 2017).
Research shows that governments, United
Nations (UN) agencies and community-based
management of acute malnutrition (CMAM)
implementing partners around the world use
7.5 months as the average duration of an untreated severe acute malnutrition episode for
a one-year planning period which provides
an incidence correction factor (K) of 1.6
(Garenne et al, 2009). However, some countries
have recently reported that the use of this
single K has led to burden underestimation
(Bulti et al, 2017).
An urgent request was made to the World
Food Programme (WFP) regional office for West
and Central Africa by the regional (West Africa)
Food Security and Nutrition Working Group
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Box 1

assumed to be 100% as the model aimed to estimate the total burden for the period covering
April to December 2020. The model was reviewed
for technical validity and endorsed by the regional FSNWG.

Current formula used to estimate burden of wasting

Prevalence = Number of wasted children 6-59 months during a specific time period
Total population during the same time period
Incidence = Number of new cases of wasted children 6-59 months in a given time period
Number of children 6-59 months at risk of wasting in the same period
Prevalence = Incidence x Average duration of disease episode
Incidence = Prevalence x (Duration of planning period ÷ Average duration of a disease episode)
Burden = Population 6-59 months x [Prevalence + Incidence]
Burden = Population 6-59 months x [Prevalence x (1+ Incidence correction factor (K))]
Where: K = Duration of planning period ÷ Average duration of a disease episode

(FSNWG)1 in 2020 to address any risk of underestimating the burden of wasting for the G5+1
Sahel countries (Burkina Faso, Mali, Mauritania,
Niger, Chad and Senegal) as a result of the COVID19 pandemic and accounting for food insecurity
and seasonal variation. In response, we developed
a mathematical model, based on the burden model
developed by Mark Myatt (Myatt, 2012) and
regional experiences. This article outlines the steps
taken and the equations used to obtain this
revised model for burden estimation.

Box 2

Sources of data and assumptions
The model was generated based on the experiences and lessons learned from previous burden
analyses carried out and existing national and
regional CMAM admissions data from the previous five years (2014-2019), prevalence data
from nutrition surveys in the G5+1 countries,
population data from national censuses and
food and nutrition insecurity data from the
Cadre Harmonisé.2 Programme coverage was

Revised formula for the calculation of the burden of wasting based on the
adjusted incidence correction factor for food insecurity, seasonal variation
and COVID-19 per quarter

Average duration of an
untreated episode by standard
calendar quarters (ATE)

(1)

Methods

=

Average duration of an untreated episode
Duration of planning period

(2)

Smoothing of the average duration of an
untreated episode between quarters (STE)

(3)

K = Qn ÷ STE

(4)

Burden adjusted for food insecurity per quarter (FSQn) =

(5)

Adjusted correction factor
for seasonal variation per
quarter (SVQn)

=

(Qn + 1) – ATE

N x P [1 + K]

Average observed number of programme
admissions per year over the past 5 years

=

Total number of quarters (Qn)

Quarterly
Burden adjusted for food
Quarterly
Burden adjusted
insecurity, seasonal variation &
for food insecurity x incidence factor for x impact factor of
=
(6)
COVID-19
COVID-19 per quarter
seasonal variation
per quarter
(IFCOVIDQn)
(FSQn + SVQn + COVIDQn )
(SVQn)
(FSQn )

With the rise in the number of wasted children
aged 6 to 59 months during the lean season
(April-September) and regional experiences dictating a wide variation in the average duration
of an episode of wasting, the regional FSNWG,
along with national nutrition and food security
clusters, agreed that the proposed pattern of
wasting and the average duration of an episode
should be based on standard calendar quarters.3
Moreover, since the pandemic was only declared
after March 2020, the incidence correction factor
of K=1.6 was used to estimate the burden of
wasting in quarter one.

Steps to adjust for food insecurity,
seasonal variation and COVID-19
The average duration of a wasting episode was
estimated as the product of the planning period
per quarter (Qn) and the quotient of the global
average duration of an untreated episode (7.5
months) for a one-year planning period (Box 2,
equation 1). Mean smoothing of the three months
of each quarter was applied to the average duration of an untreated episode to reduce and
control for random variation (STE) (Box 2,
equation 2). The incidence correction factor per
quarter adjusted for food insecurity was calculated
as the quotient of the planning period per
quarter (Qn) and the smoothed average duration
of an untreated episode (STE) (Box 2, equation
3). The burden of wasting was then adjusted
based on the incidence correction factor for
food insecurity per quarter (FSQn), as detailed
in Box 2 (equation 4). To adjust for seasonal
variation, admissions data from the previous
five years was analysed and the mean was
smoothed to determine the burden averaged
across the previously mentioned quarters (Qn)
(Box 2, equation 5).
To determine the impact of the COVID-19
pandemic on the burden of wasting, experiences
and CMAM, admissions data from the Ebola
crisis (2014-2016) and World Health Organization
data (WHO, 2016) were used to forecast an increase in the expected number of new cases for
each quarter (Box 2, equation 6). The approach
was then used to estimate the burden of wasting
adjusted for food insecurity, seasonal variation
1

(7)

Burden of
Wasting for
Apr-Dec 2020

=

Q1 Burden
adjusted
for FSQ1 +
SVQ1 +
COVIDQ1

+

Q2 Burden
adjusted
for FSQ2 +
SVQ2 +
COVIDQ2

+

where ;
Qn = Planning period per quarter; Q1, Q2, Q3 and Q4
Average duration of an untreated wasting episode = 7.5 months
Duration of planning period = 12 months
N = Population size
P = Prevalence
K = Adjusted incidence correction factor for food insecurity per quarter
IFCOVIDQn = Impact factor of COVID-19 per quarter (Q1, Q2, Q3 and Q4)

Q3 Burden
adjusted
for FSQ3 +
SVQ3 +
COVIDQ3

+

Q4 Burden
adjusted
for FSQ4 +
SVQ4 +
COVIDQ4

2

3

The regional Food Security and Nutrition Working Group
(FSNWG) is based in Dakar, Senegal. Under the coordination
of the Office for the Coordination of Humanitarian Affairs, it
consists of the regional representation of UN agencies,
donors, and international non-government organisations
who have interventions in West and Central Africa.
The Cadre Harmonisé is West Africa’s equivalent to the
Integrated Phase Classification (IPC) which provides a
meta-analysis of data from existing information systems on
agriculture, household economy, food consumption
patterns, health and nutrition to classify the severity of
acute food and nutrition insecurity.
The standard calendar quarters were defined as January –
March (quarter 1), April – June (quarter 2), July – September
(quarter 3) and October – December (quarter 4); the
planning periods per quarter were defined as 3 months for
quarter 1, 6 months for quarter 2, 9 months for quarter 3
and 12 months for the last quarter.
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and COVID-19 for the period of April to December 2020 (Box 2, equation 7).

Table 1

Estimates of the adjusted incidence correction factor for
food insecurity per quarter

Results
In the first step, estimating the smoothed duration of an episode for food insecurity per
quarter, the incidence correction factors were
found to be 1.6, 1.85, 2.06 and 2.18, respectively.
Table 1 shows the resulting adjusted incidence
correction factors for food insecurity per quarter.
These correction factors were found to increase
substantially per quarter; the correction factor
K increased more than 30% by the fourth
quarter. The second estimation step found an
attribution of 20-25% from seasonal variation
on the burden of wasting.
For the impact of COVID-19 on wasting,
the third estimation step found an increase in
the initial expected number of new cases by 0%
in Quarter 1, 10% in Quarter 2, 15% in Quarter
3 and 20% in Quarter 4. This step accounts for
the negative impact of the restrictive measures
on access to healthcare, delays in the diagnosis
and treatment of wasting, access to food supplies
and other socio-economic aspects (WFP, 2020).
Table 2 shows the initial burden of wasting,
calculated using an incidence correction factor
of 1.6 and the revised burden adjusted for food
insecurity, seasonal variation and COVID-19
for 2020. The burden of wasting calculated with
a K=1.6 was found to have vastly underestimated
the annual burden of wasting by about 0.8
million children. This corresponds to an underestimation of 18% of the burden initially
forecasted for April to December 2020.

Discussion
The improved burden estimates were used to
identify priority geographical areas in need of
urgent assistance. Overall, the revised burden
estimates enabled the region to adjust and orient
planned activities and resources to address wasting in the hardest hit areas.
Similarly, the G5+1 countries were able to
use the revised burden estimates to inform national hotspot analyses which led to the early
identification of priority areas and to the adaptation of the WFP's wasting prevention and
treatment response. These adaptations led WFP
to increase its reach to beneficiaries by an additional 15 to 30% across the six countries. Moreover, the revised burden estimates have been
used to guide regional research, such as the ongoing Fill the Nutrient Gap analysis which identifies and models multi-sector approaches to
prevent malnutrition in the Sahel.
Through clear and organised consultations
and consensus building with countries (governments, non-governmental organisations and
UN agencies), the revised model was able to
generate estimates in a coordinated manner
and ensure buy-in, a key lesson learned during
this experience.
Evidence-based decision-making is essential
to creating sustainable change and, given the
COVID-19 pandemic, the model enabled the

Quarters

Months

Planning
Period
(months)

Average Duration
of Episode (ATE)
by Quarters

Smoothing of the Average Incidence
Duration of Episode (STE) Correction
between Quarters
Factor

Q1

Jan - Mar

3

N/Aa

N/Ab

1.6

40 Q2

Apr - Jun

6

3.75

3.25

1.85

Q3

Jul - Sept

9

5.63

4.38

2.06

Q4

Oct - Dec

12

7.50

5.50

2.18

a,b

The region continued to use the global 1.6 incidence correction factor since COVID-19 was only
declared a pandemic after March 2020

Table 2

Wasting burden estimates for 2020 adjusted for food insecurity, seasonal
variation and the impact of COVID-19 in G5+1 Sahel countriesa

GAM
Initial Burden 2020

b

TOTAL

Change

4,537,948

NA

Revised Burden (with FS + SV)

4,865,712

7%

Revised Burden (with FS + SV + C19)

5,347,833

18%

TOTAL

Change

SAM
Initial Burden 2020

c

1,318,660

NA

Revised Burden (with FS + SV)

1,434,787

9%

Revised Burden (with FS + SV + C19)

1,578,129

20%

TOTAL

Change

MAM
Initial Burden 2020

d

3,219,287

NA

Revised Burden (with FS + SV)

3,430,925

7%

Revised Burden (with FS + SV + C19)

3,769,705

17%

a

The improved burden estimates were calculated for Burkina Faso, Mali, Mauritania, Niger, Chad and Senegal.
The initial burden for 2020 was calculated using the Harmonised Framework for March 2020 which
relies on the global incidence correction factor of 1.6.
b,c,d

region to produce adequate burden estimates.
By applying standard calendar quarters, the
model was able to account for the seasonal
variation observed in the burden of wasting
across the Sahel region.
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